Homocysteine-induced changes in cell proliferation and differentiation in the chick embryo spinal cord: implications for mechanisms of neural tube defects (NTD).
Maternal hyperhomocysteinemia during pregnancy is associated with increased risk of NTD in the offspring. Our study investigated the effects of homocysteine (Hcy) on proliferation and neuronal differentiation of the spinal cord cells in a chick embryo model. Embryos were treated with 20μmol D-L Hcy/50μL saline solution at embryonic day 2 (E2) and analyzed at embryonic days 4 (E4) and 6 (E6). Control embryos received exclusively 50μL saline solution. We performed immunolocalization and flow cytometry analyses using antibodies anti-phosphohistone H3 (pH3), anti-proliferating cell nuclear antigen (PCNA), anti-β-tubulin III and anti-p53. Our results revealed that Hcy interferes in the proliferation of the neural cells, and that this effect is age-dependent and differed between Hcy-treated embryos with and without NTD. Also, Hcy induced a decrease of neuronal differentiation in the spinal cord at both embryonic ages. These findings contribute to clarifying the cellular bases of NTD genesis, under experimental hiperhomocysteinemia.